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PROBLEM TO BE SOLVED: To improve the 
performance of a semiconductor device which uses a 
metal oxide film or a metal silicate film as a gate 
insulating film. 

SOLUTION: An insulating film 6 which includes a metal, 
silicon and oxygen, is formed between a semiconductor 
substrate 1 and a metal oxide film 3. The insulating film 6 
which includes a metal, silicon and oxygen includes 
either fluorine or nitrogen at least. The metal oxide film 3 
and the insulating film 6 including a metal, silicon and 
oxygen are amorphous films. The main metal element 
composing the metal oxide film 3 which is different from 
the main metal element composing the insulating film 6 
may include metal, silicon and oxygen, there is no 
problem. 
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(h) tt, *58«©*M»*3 (A) tc^3¥##g» 
<7>$lifi#ft£^ Lfcl6*riHBT? 36 5., 
[0 115] Sf. 08 (a) K*-TJ:5K. ->'J3> 

we i o i \z a s «-r t>axb. m^Tmttmz'tr? so 
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EfcCfcfcJ:!). l/imS*©NS!«*l 0 2£J§* 

[oii6] 0 8 (b) \ziKir&?\z. mifcvm 

®\zmm 6 0 0 n mUmo -> U 3 >«<fc«ft«6&** 

s t i m&o^^mmm, 1 o 3 sf^ts. 
[0117] 08 (c) \z7K-t£5\z. mmi 0 

io5*axt5. 

[0 118] 0 4**«bfc«> 0 

9 (d) (cS-Ti^tc, MlnmS«©->U3>M 
ftJK(SiONBI) 10 6*»*t*. 3lfr«S» CV 
D8c*K«fc9. MJPI&nm<OGdOx 

®m mmmwm) 1 0 7s»*-r*. cvDg^-cf 

flssn?*«**« <Hj o) fcjtfcfflT?**** 

(H 2 ) t^t»*B*T««a*fT5. 
[0 119] BUB. * U 3 >Rtf*fFU 

tf 0ll®A";f>mbfci«^a^ 5: 

[0 12 0] ±aibfcJ;5^#T^«ia ; £:fTO-il' 
GdOx ©*ftft«li«a*KffirJ«t*Ct««T*, 

*ff&&MM:*fti 0 7 *#*z:fc*na«nr**. 

[0 12 1] *fc, 09 (e) fC^-T^Ot, CVDg 
f^ffl^TlSl 5 0 nmffl^Sv-'Ja^l 0 8* 

a->ij3>n o 8<Dx^>^&ff<^ ma©y-i- 

[0 12 2] X\Z. 09 (f ) C^Tct^tr, ^-h* 
m (*»»S/U3>«10 8) ^^^i7<bLT, 
ElOkeV, H-X45X1 0 14 cm- 2 TBF 2 
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iil0 9 (LDDIHE) S^-TS. 

[0 1 2 33 *IC 010 (g) iZm-T^oiZ. LP- 

nmSS©->'J3>SI« (S i 0 2 US) 
m^X. LP-CVDSfCiO, BUJ5 0 nrngK© 
v-ij3>fg"ffcBI (S INI) 11 I****"*. 
[0 12 4]'*C. 010 (h) RIE j 

iNBIl 1 1£S1% 1 Oft, R I 

05m, v-a- h*u-f 

IC, jbnii«ffi5keV, 1 0 15 cm 2 "CB 

?H:*>aA£fr?. 2^ 1 0 0 01CT10#S« 

[0 1 2 53i (^Sfi^SiS (B) ) 01 2 (a) -01 

3 (f) \t: ^mmo^mmms cb) k<»3¥»#3£ 
m <d it* & £ * i> is »f ® 0 1? * & . 
ioi2 6]isf. ^mm^3 (A) ->un> 
»is 1 2 1 it^^iiffi^ i 2 2 £^j&-rs. ^^i, 

012 (a) \Z7K-?£?\Z. 1f*y-h^^-rsffi* 
t -y 5 _y- h 1 2 3 ZMfct** M 2 3 

tt, J^T»J:5(CbT^5-y-h 1 2 3 4MLT^ 
So ST, M*nmO««fl«12 4 (->'j3>*fc 

3>«flJi(SIN» 12 6*CVDttKJ:D»*-r 
S„ i^T,>*bmh^^tbT> SiNl 
l 2 6*ffia©HM*fcfti=c-r*. 7*H'^ht*S 
Lfc&, SiNll2 6 4?Xi'i:tTMa-> l J3> 

-M 2 3£^J&T3o 
[0 12 71.&IC. 012 (b) \Zmt&5\Z. 
y-M23§7X^tlt- ft]5i«l£5keV, H- 
Xf5X 1 0 15 cm- 2 -t?B<7D'r*>aA^ffV> < V-X 

• h k >w;«jiSi£ft^ 1 2 7 s»«-r*. 

[0 1 2 83 "*K:. 012 (O tc^Tcfcotc. CVD 
&KJ:0Jif»Hfi«Kl2 8*ift*r*. CMP 
fcK±oT¥fi<fc*fT<A, ys-^-h 1 2 3CD±®?r 

[0 129].*C, 013 (d) iCTpTiotC SWb 
h l 2 3 Sr-^X-y Myf^^B^ 
-f X v ? > ^ K J: o T |» * t . 

[0 13 0]'*K1, #7y««ia*OWfflSftfT^fc 
ft, 013 (e) tC*-r«taiC. WlftfCiDMl 
nmSS©-/U3>SMl29W5. 2 £ 
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\Z. CVDS»Ci0lWftnm©GdO x 
MB&fl;#llSll 3 0*»(«t4. «V>T. *SS^H3 

ftff5. zmiCfcO. ^»«i3 (A) fcSH*. 

2 i*ffio5^U3>^-fb^n-r. &mmt® 
mi 3 oo***swwjcKfl:sn*. iwis 

«C5/U3>BfcftBlft*J«r*ili:«C<. GdO x O* 

ttiiso^fens. ift^ot, y-h&anfiro 

[0 13 13 013 (f) iC^Tcfc^lC, 7J1/5 

^TCMP»K*D s Ffifl:*fr3££fcJ:D, y ~ hS 
S13 1«^n5. 3>*?K JiBBE^i 

[0 1 3 23 JB3©*tt»tt»C^>^T»*Ufc 

M [0 1 3 33 ±SEbfc*JS»«"Ctt. *MO»a«2 

»H»**H=*frfTR*bfc*«. -BMfc«* (CO) t 

-»<bK* (co) s^u»iaat*fflv»T»«ia*ff-3 
[o i 343 y-h^ 

©s^s 2aaro^x^tii?H^-e^©si:f : f 5 - <t 
[0 1 3 53 Sfc. ±abfe*ig^«8-c«> 

[0 1 3 63 (*«S»I84) «T> *«W©»4©^« 
[0 1 3 73 Mi4 (A))014 (a) -01 

4 (c) *mm<Dnn&i&4 (a) c«**«*« 

«<DSit*S**L.fcXS»fffi0T^4. 
[0 1 3 83 *"f, 014 (a) C*t±5K. ->'^ 

>s«2 o i mzmmmm®2 o 2 ^^eic-rs. «v» 

5<? 2nmO«>'J3>*ftK2 0 3*»)iT5. / 




(12) 

21 

D, ^SI2 0 4tLTl 
if l oonmg«0^^^^ t% ' 
ttftfflir»*»^C»4. -;?;i,3=. SAWS'- ^ 
fc«, 8HI5W33.SA (Z r (S0 4 ) 2 ' 4H 
2 O) -5 i tC<toT, 3W3 

0, SW3 3.SAK2 0 4 fclMWttfttf 

[0 13 9] 014 (b) lC*T«fc-5tC 

ff5. ®MM*ftoZ\t~C. ->U3>M2 0 3ty 
;1,3^^A12 0 4 £©#ffi-CSMfc«7cE«fttf*Stt 

1 nrnfffi'®^^^^ 112 0 

« (^H;«OlHt>fttttiE»7. 7 3 (e 
V) g«t*5©C*tl. -^3r^Att6. 8 4 (e 
V) i«T$>5) . U*t, >?jU3n»>AK2 0 4 

12 0 6^SW. 

[014 o]'v f JU3-^AK2 0 4©as* ! *5sai 

T<75^©Sld43^T^;U3^^Alg2 0 4Ort»«4« 

3-«5A**0**««4:UTffl^-Ct)J;V». Sfc. Bit 
H^^«7-iKT^3-->Amfl:«!lM2 0 

u a&K:*«fc**>M*T5W33tfAK2 0 4 * m 

A«2 0 4S*«-a:-flC. ^OSSiitlTfffltS 

[0 1 4 l]'S?;iO=:tfAS£«fc«*2 0 5*»*bfc 
g 814(c) CS-riiKl. l»2 0 0 nmSSO 
^y^««T?**S/U3>*ft« (S IN*) 2 0 
7£Ml:ttt^ ->U3>*flJi2 0 7ft 

T> v _7, .; j« ^ yw.rn.rn 2 1 1 *#f«T*. 

[0 1 4 2] ; *0)«. X*— tf-fcfc*S i NBH2 0 8 

«Wt. BPSGriE««FO;XU7RrXR I E^Xh'V 
/V-ite*^ S i NI&2 0 95:15 nmgS« 
T*. «^T, BPSGI2 1 OSifcttU 3 0 
0"C. 3 0»©"JI7 hBftJf HftTf B P SGI2 1 
0©JMH*ttS*f?3. CMPStCiO, SiN 

J|2 0 7~2 0 9«H7/W:LTBPSGI2 1 0 

[0 14 3] Z\<DHo\Z. **tt»«Kl«tntf. ->'J3 
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>*fldR±CSW3=:tfAKfcnMSL* »»«K«fcoT 

~SA»ffc i t&)i&£^)&T5<Z)T, KKK«tlfc»«* 
©«H5?;W3 3S ASmft^K^y- h«6»ISi LTffl 

[0 144] (mmmm* <b) > sis (a) ~0i 
e (e) «. *%m<Dmm%Wi4 (b) 

tt. ^mmm4 <a) Ttft^bfc*^*«fflb, y-h 
^ 014 (a) ~ s 

14 ( C ) £*L&*«#*4 (A) ©«fi£S*t*fJfi: 

[0 14 5] ST. *&SM4 (A) £3*©iSK.fc 
o, isvoymm (H**T) ±tr^ji/3-^AM2 

3 ^3--)Al2 0 4t*S^t5^iCJ:0. 01 
5 (a) Cictiil:. -/JV3^Aiittl2 0 5 
£)£)&T£. 

[0 14 6]*K, 015 (b) K^T«fc5tC 5W3 
-*ABI2 0 4<D-g5£l&*T*. #M*WCtt. 5?/W3 

-^A8i2 o 4 *®esi±s®«±^^^7. vn*-> 

*v»t*7v»CJ:D5?^3=«>A»ft«il2 0 6^ii 

W T, -f y HJSAIBI2 1 2£ 1 0 0 nmffllHTf^t 
•5. 

[0 14 7] *\Z. 01 5 (c) C*«5C CMP 

7», ^a^A!2 o 4 0*®Kfi-^33^ASfl: 

ft« 2 0 6 -f V h 'J * AMI 2 1 2 <D*ffi(Ctt-f -y h 
U">AMft«K2 1 3##i£3ft*. 
H*MWftAEtt6. 3 8S«TfeO, >Ml>33S 

&tmmz&%*-?®Bizmfczn%, 

[0 14 8] 016 (d) 
*0 yWWe**'>'J 3 >Sft«2 0 7 ft 2 0 0 nmCi 

jre»*T*. ->«j3>sfti2 0 7Rtf^ 

n-^A!g|2 0 4, -fyMJ^i2 1 2^£y-h* 

[0 14 9] ^MB^4 (A) fcWI*KbT. 

V-X- |«Wf>tt1KB2 1 1. S iN!2 

08 ^ t -SiNl2 0 9, BPSGl210§ft 
»jft. 016 (e) CjRTiiftiac^^^*' 

[0 15 0] **M*ttTrtt. 7*.7»**J1'h9>? 
50 X*C9£BfilC|S8U *tti»*4 (A) tH«. RKK« 
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[0 15 11 <*ft*«4 (c))ai7 (a) 

7 (e) tt.;*»H©3MBMM (C) 
tt. *JS^ffi4 (A) Ttt9ibfc#8c«J6ffll'. y-h 

5?^^ft»*-r*t>©T?**. ft*. 014 (a) ~0 
14 (c) IC*bfc*»MM (A) ©«*K*fc»« 

T £ ^fiKS^ ic oviTttN -©#R8#*t £tt b T v»* . 
[0 15 2] Sf. (A) iHtoifiCi 

0, 017 (a) ->Un>m«2 0 3 

*. i 

[0 15 3] *C« 017 (b) CTp-TioC, 
-*ABI2 0 4<D-S5£l&*-r£. ^ 3 

-•^Ai^2 0 4 e»«sit***-tKi'-: ? * wt*-> 

*-TS„ £HK3W3 = ">AK*©*MK£l' 

T, -f 5> HJ^AMU 12*100 nmfflWTffiSt 

[0 1 B4] ; *C. 017 (c) fcSTJjSK, CMP 

2 0 4 R^'>'J 3 >Bt{fcIBI2 0 3M^'J 

*A»2 1 2t«W« rtfliaTcEJSRtfffiatt*** 
jg^O, ^-*l^tll&ff4nni*I« (->U3>»lS«!Mfc# 
R*l nmSK) ©5W3=tf ASWMWR2 0 

-r y hu^AS^-fis^is^ 1 4*^jK^na. a 

M2 1 2©*iBKtt-f v hU* 2 1 3#*« 

[0 1 5 5] 018 (d) ICji«TJ:3C. 
7«««T**$'U3>SMtBl2 0 74 2 0 0 nmffll 
fTMt*. ->'J3>SftM2 0 7, 5?^3 

r:*AK2 0 4S^7h'JWl2 1 2^£y-h* 

[0 15 6RC«. 3feB#«4 (A) tWlKUT, 
v _*. Hli-f >K««2 1 1. X^-it-S iN!2 
08. 5^t-SiN!2 0 9, BPSGI210?S 
El 8 (e) KL*r«k-5**it©h7>^X^^ 

[0 15 7] *%mm**>* faW^b?^ 
X*©»iftK:«b, £tt«K4 (A) fttf**»»4 
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(B) KHlc«nfcll«*©*v>4IlfflWb« 

[0 15 8] fcfc. ±3fibfcH«*»4 (A)^~4 

(C) &M&i&fc4&l&fc^Sna&S7E*iLT 
5>JV 3 = •> A&tf< y h U * A * W= * If T UJBJ b fc 

[0 15 9] *fc, _hSELfc3lli6J§*S&4 (A) ~4 
(C) Tftt. y-Hft«RtbT3/U3*fl«<b«« 
©*)i«l*ffl^fc«Ct3V>-CttWbfc*«. ssnisflsfci 

hB>ff>A'ff>«k*« (BSTO) ^Tfecfc 

[0 16 0] ±jfibfc*!6#«4 (A) ~4 

(C) T?tt, ->'Ja>»flsBI-tK^*BI*»J«TSJ:5 

IW)tTf*ntfi<. H*.tf->U3>«SMfcK<S iON 
H) ±K*JWRS»fi!E-raJ:5CbT'b«t^. 
[0 16 1] S6C. y-hmBKJaViSAPK^VsT 

[0162] (*K^S8 5 ) ETF, *»ajw^ 5 ©^SS 
HJMSHiB^HBb-CttWr*. 

[0 16 3] (*M5»«5 (A) > B19 (a) ~B1 
9 (c) tt. *mwmMms (A) K1«*¥»#S 

a © iSit^fe * * b fc xswr n 0 t? * * • 

[0 16 4] tf. 019 (a) ->'J3 
>S«3 0 1±tr, JJS lnm«T©*»^->U3>ft 
ftBKS i O2 «) 3 0 2 *»*T, ->U 3 

^ >*flsK3 0 2©-«*a«W«Cl»*^> S/U3>* 
«3 0 l±C->U3>»flsK3 0 2©#ffi-r^»m«ct# 
ffibftt»««*»*"*"». ^ffifCLa, Hf, 

Zr, G d»04«fttt»4ilMk«l*3 0 3 

So 

[0 16 5] 019 (b) \Ztt&o\Z, ±SBb 

fc*JfiS*T**«K»bT»ffia*ff-5. ^©^sas 
cD*ttSIii:a«iitC«tf, ->'J3>«flsK3 0 2 
t»*bfc«l«Ttt*l«lflS*«3 0 3t->U3 
3 0 1 ©-> U 3 >t3ft«Rj6 bT^SS^ktllK 3 0 4 tfi 
50 ^fiJc^tl, S/U3>WUl3 0 2rt*U*9fci« 
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Ttt4M*MMMi 3 0 3S^-/«J3 >»fc«l 3 0 2©« 

[0 16 6] 019 (c) \Zm?£?\Z, 

T i N»* H**®** 1 * 3 0 

3 . ^Kit^tii 304 x.vnmm 305 «/^-=. 
[o 1 e 7] imm&ms (b> ) 020 (a) -02 

0 (c) tt. 5 (B) C««*»#* ^ 

s © s jfi^s * * b feie Mfn 0 t? * * • 

[0 1 6 8] *"*\ 02 0 (a) iCwTiSfc. sHJS^ 
«5 (A) tHlCl/T. ->U3>»«3 0 1±fc$"J 
3>l£{ti&3 0 2Rtf«tft*l3 0 3SffST5. 

[0 16 9]'-*£. 02 0 (b) C*TJ:3K. -tab 

OfttttlSKl*. 6 (A) Tftrofc 

0 S/U3>BWbK3 0 2&**b/t*«£llMsbfc*> 
Sftofc&M£feBttetJ§U 0 6&tf 3 0 7 ^ 

&mmmtti>m 3 0 7 ©2r*«*«BMs«« 3 0 e ct o 

5/ij3>*K»i*MaHMIS«il3 0 6O*««* 
MS^<k^3 0 7«k0t>*<&*. 

[0 17 0] 02 0 (c) K^-r«fc?K. 

Si5 (A) tH«KlbT««Bl3 0 5*»*b. 46C 
ftRSttfl:«K 3 0 6, 3 0 7 Rtfttffim 3 0 5 

-->^-rs. c^ct^i-bT, hmwojwsw 
[o 1 7 li mmmms (c) ) 02 1 (a) -02 

1 (c) tt,':*5B98©H«i»«5 (O i~&&¥»#3£ 

«<Diait*te^*bfcxgsifffi0T-$»?»o 
[o 1 7 2] ■ ***, 02 1 (a) \z*?£v\z. mmm 

15 (A) iMCLT. ->U3>»«3 0 1±K:3/U 
3>K{fcBl3' 0 2fttfftH«ftttK3 0 3***t5. 

&«fcfc4WK3 0 3*<D«*a«£<b^*« 
JtJ;0 : biS<bT*5<. 
[0 17 3] *IC, 02 1 (b) C5jVTJ:5C ±fcb 

fc^ig^*-r-5.s«f'MbT^sass:fT^o Miro^ 40 

ft (DPfRfift. 36P»W!B) • ->'J3>BWfciloK»' * 
>ftfcK3 0 2 £»*bfc»K£»*bfca»o&«*£ 

-p. *>tofe«wiwiac-r4 2:t*«'r*s. ->'J3> 
n<m3 0 2 ^^*bfe««T«, *mms«R3 0 3 

£->ij3>X*£3 0 l©-/'J3>tWbtyU3> 
S1S3 0 1 <D&Wtti&K&MMteVlVL3 0 8««»*S 

n, temmtitmrns 0 8 &*jmmsmii3 0 3 torn 
mmm\zi3.z>. ->'j3>ifti3o 2£®£b& 
fcaarca, &®mmm 3 0 3 1 -> u 3 >SE<ksg 50 
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3 0 2 fc#R*bT, fc^Mttfcffi^**®**** 
«R3 0 9 ##£3 ft*. 

[0 17 4] 02 1 (c) 

&5 (A) fcH«fcUT«W3 0 5*»J*U S&fc 
ftK&tftURS 0 8, 4MMMMR3 0 3, 3 0 9R 
tf«8fl83 0 6*/Xjr-->yr*. -Wi^CUt, 

[0175] mmmms <d> ) 02 2 (a) -02 

2 (c) a. 5 (d) \z&z>*m&& 
a©s®*ffi*^bfcxe»fffl0-e»«'. 

[0 17 6] S"f> 02 2 (a) C*tJ:5C. 
815 (A) fcR«KlbT. S/U3>WR3 0 1±C3/U 

3 3 0 2 RtfeMMMMK 3 0 3 *. 

^rot^, &imm;4MJI3 0 s^wK^SK^-ft^ai^ 

Jt*Dt>tt<bT*<. 
[0 17 7] *C. 02 2 (b) C*tt5C -t^b 

jt«36**rr*»Rfc»bTriMi««ff5. *M&a©* 

ft (ftifNt&K. JB*l»nB) . f'J3>«UloM. * 

>f(ti3 0 2 *|**Lfc1IMfcP**btt*ofc«*fc 
«<fc*3 0 2*»*bfc««Ttt. ->U3>*«3 0 1 
I3 10#»*3ft5. *fc. ->'J3>S«3 0 2S 
ttft«K3 1 2««»l«SnStt*C. ->'J3>»«3 

0 i<o*BftiSicttft*a»fl;*ii3 1 



[0 17 8] *K, 02 1 (c) CS-Ti^lC. 
15 (A) fcB«KlbT«Ml3 0 5*»*U 46C 

^mmmmms 10, 311. *M*fl:*K3 1 2s. 

o:tIS3 0 5 4;^-->W. ^oi^tcbT, 
wnfijWMSsft*. 

[0 17 9] (3S*H8«5 <E) ) H2 3 (a) ~H2 
3 (c) tt, 5 (E) C#**»#» 

«<DMjt*&£^bfcI§l8rH0T*&£. 

[0 18 0] *"T. 02 3 (a) C*"TJ:3fc. ->'J3 
>l S 3 0 1±l:. La, Hf, Zr, GdfC^SS 
ttfMt«l3 1 3S*«f*. *V»T, 7*^ 
^h3 14S^?tbT, ^^>aA»lcJ:0->'J 
3M*>t4«lftM3 1 3*fc»**-*. 

ti:&«±5^frtt. «itf#I«ft«K3l3W 
JP4«t3~5nmeflE©«^K«ftl»«ffi*0. 5-1 

[0 18 1] 02 3 (b) \Z7fi?£?\Z. 7* h 

h 3 1 4 4^5Xv7r»fRt«fttt**c 

«t*a*«iaic«toTi»*bfc», «W6a*fT5. 



(15) 



vrMx\t. <mwmm«3 1 3«t*«aawis*«3 

15 (Lai Si O. « Kl*«*n«. 4"J=»* 
iALT^^WCH ^^t^3 1 3#*©* 

znnmms (a) 

*[ , 0 1821*C. 02 3 (O E*fJ:*IC. MM® 10 
«85 (A) iBiKlT««3 0 5*»*U SSfc 
&«3i3l{t«iS3 1 5. *WM5««I3 1 3 25itf«SBSI 

u 

[0183], _kE©*n?tt-> U 3 >*« 3 0 1 ± 

[0 184]! (g£«£5 (F) ) 02 4 (a) ~02 
4 (c) ttJ*»W<0**»« B (F) 

[0 18 5]' £*\ 02 4 (a) C^TJ^K. ->'J3 
>SK3 0l±lc KlnmttToW^'Ja^ 
ftK3 16***"r*. m*X, 5/>J3>»««3 16 
±C, La, Hf, Zr, Gd»©*«*«tI*M«flS 50 
MR 3 1 7 £*£«-rs„ m»T. 7* hU5>* 1-318 

>&Alc<fc9, ->U3>t«3 l 6 KLaHMKHMW* 

[0 18 6l'*C 02 4 (b) \Z7K-r*.?^ 7*b 

SfCcfcO, ->Un>gHfcl8l3 l6Kii««W6nfcI 
*-Ctt, *MftftttK 3 1 7 -> 'J 3 3 1 6 t W 

u>B£<fci«3 1 6&^**ft*« 3 1 7 

bt-So ->'J3>««3 i 6i-^*a»*^^xfc< 

ZfcKJ:D. : yU3>i^i®^^*' ;nTI ' 5;S 

fca6r«uaao*****»« 5 (A) t^**** 

<D®«ctO{£<LT=b« 4K«»ft*il3 1 9*»*T 

[0 18 7] *IC, 02 4 (c) *SS^ 
H5 (A) fcB«KLT«««3 0 5*»J«b, SSC 50 
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&Jgj£8*fc«l3 1 9. &m&fc®&3 17. ->'J3> 
BMfcHI3l6R««*K3 0 5ft/^-->^*- - 

[0 18 8] ****«5lcJ:fttf, 
[0 18 9] **«S*tt5K*V»T, Zmmfc® 

m^mmmt^m^t. ai, sn. sc. ti. s 

r Y, Zr, Ba, La, Gd, Hf, Ta»W 

0 fe«7ctt*^V^«), ±^Lfc^«7cm©5^SnS. 
tfTaUm©&S;^£^5-£*W£L^. 
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